SUMMARY Whether chronic ethanol ingestion significantly damages the small intestine remains controversial. To clarify this we have analysed the morphology of the small intestinal epithelium and quantified its renewal in chronically ethanol fed rats. Twenty adult male rats were pair fed for 28 days a nutritionally adequate liquid diet containing either ethanol as 36% of total calories or an isocaloric diet in which fat substituted for ethanol. Crypt cell production rate was determined in the jejunum and ileum by the metaphase arrest method. Weight gain and small intestinal morphology were similar in ethanol fed and control rats, but enterocyte turnover was significantly reduced in the jejunum (p<O.05) and ileum (p<0.0l) of the ethanol fed rats. This effect of ethanol on the small intestine is probably systemic rather than local, because the changes in jejunum and ileum were similar, and it may contribute to the development of malnutrition in chronic alcoholics.
A variety of changes in intestinal function have been reported after acute or habitual alcohol consumption.' Impaired absorption of vitamins,25 sugars6 7 and amino acids8 9 has been shown in the presence of ethanol, and the chronic consumption of ethanol is often associated with malnutrition and diarrhoea, but whether these are caused by the alcohol itself, or may be due in part or whole to associated nutritional deficiencies remains unknown. 1 Acute exposure of the small intestine to high concentrations of ethanol damages the mucosa causing haemorrhages, erosions, and blebs. "' After chronic ethanol consumption, however, the small intestinal mucosa has been reported to be histologically normal both in man'" and experimental animals, 12 although shortened villi have also been described.') Increased passive permeability of the small intestine has recently been described in animals after acute exposure to ethanol'3 ' (Fig. 1) , and the slope of the metaphase accumulation line and its standard error was calculated by linear regression. The slope of the line is the rate of entry of cells into mitosis, or the cell birth rate. Slopes were compared by a t test, where the t value is the difference between the two slopes divided by the square root of the sum of the squares of the standard errors.
CRYPT: VILLUS RATIO
The crypt: villus (C/V) ratio was determined in larger pieces of the tissue samples stained for CCPR measurement. The serosa and muscularis were removed using mounted needles. By selectively focusing on the bases of the villi and the necks of the crypts the number per field were counted using a microscope with a IOx 10 grid in the eyepiece.
Net villus influx was calculated by multiplying CCPR by C/V ratio.
Results
The ethanol fed rats consumed a mean 112±1-0 g (SE) ethanol/kg body weight/day, but gained weight 53 similarly to their pair fed controls which received an isocaloric diet (Fig. 2) .
In the ethanol fed rats histological examination of the upper and lower small intestines was normal, and the morphometric measurements of villus height and crypt depth were similar to those in (Fig. 3) . Also, there was nlo significant difference between the crypt:villus (C/V) ratios in ethanol fed and control rats (Fig. 4) . The crypt cell production rate (CCPR) was significantly decreased, however, in the ethanol fed rats in both the upper and lower small intestines (p<0)0l). The 
